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The present invention relates to the field of 
5 detection of parameters representative of a state asso- 
ciated with a motor vehicle, in particular the glazing 
of the vehicle, such as a windscreen or a rear window. 

Such a state, associated with the glazing, "re- 
lates to the presence of misting or of drops of water 
10 on one face of the glazing, dirtying or else insola- 
tion, which are capable of being detected especially by 
electromagnetic means . 

Known detection devices usually include a module 
■ equipped with at least one sensor arranged in the pas- 
15 senger compartment of the vehicle, at a distance from 
the glazing. That being so, such a sensor does not de- 
tect a parameter directly representative of a state as- 
sociated with the glazing, and it is necessary, in the 
lij case of a detection by optical means, to provide shades 

\ t j 20 around this sensor in order to prevent stray light be- 

|3 ing detected. Moreover, such detection can be disturbed 

by the presence of smoke in the passenger compartment, 
as may be the case. 

Other known devices include a module equipped 
25 with at least one sensor fixed, especially by bonding, 
on one of the faces of the glazing, on the passenger 
compartment side. It is then necessary, in this case, 
to provide shades around the sensor, in particular if 
it is desired to detect a state associated with the 
30 other face of the glazing, on the outside. 

The present invention aims to improve the situa- 
tion . 

Moreover, the known devices make it possible 
only to detect rain on the outer surface of the glaz- 
35 ing. The object of the present invention is to provide 
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a device making it possible to detect a foreign body on 
one or other of the faces of the glazing and especially 
making it possible to detect both the presence of mist- 
ing and of rain. 

To that end the invention proposes a detection 
device, -including a module sensitive to a parameter 
representative of a state associated with the glazing, 
consisting of means (El) for emitting at least one 
electromagnetic beam (Fl) towards one face (AV) of the 
glazing, means (R) for receiving at least a part of the 
beam returned by the said face, and of at least one in- 
sert (II, 12) in the thickness e of the glazing, pro- 
vided with -a surface (SI, S2; Sll) substantially oppo- 
site the said face (AV, AR) and substantially reflect- 
ing to the beam (Fl), in such a way that the beam, from 
emission to reception, undergoes a plurality of reflec- 
tions in the thickness of the glazing, between the sur- 
face (SI, S2; Sll) of the insert (II) and the face (AV, 
AR) of the glazing. 

The implanting of an insert is compatible with 
the present-day techniques for manufacturing glazing of 
vehicles, especially windscreens and rear windows, 
which exhibit a heterogeneous structure generally com- 
prising a spacer thickness between two rigid panels. 
The reflecting faces of this insert make it possible to 
detect a foreign substance on one or other of the faces 
of the glazing. 

The receiving means are linked to means for 
measuring a parameter representative of a proportion of 
part of a returned beam, this proportion -being related 
to a degree of humidity (drops of water and/or misting) 
and/or to a degree of dirtying (dust) of the face of 
the glazing. 

Advantageously, moreover, the receiving means 
are configured so as to detect ambient electromagnetic 
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radiation, while the measuring means are able to dis- 
tinguish this ambient radiation from a beam part re- 
turned by the face of the glazing. 

The emitting means preferably include at least 
one emitting source applied against one of the faces of 
the glazing. 

In a variant, a source of this type is implanted 
into the thickness of the glazing. 

The receiving means preferably include at least 
one sensor for detecting the beam part returned. This 
sensor is applied against the face of the abovemen- 
tioned glazing. 

In a variant, a sensor of this type is implanted 
into the thickness of the glazing. 

The emitting means are advantageously configured 
to emit a first beam intended to be at least partly re- 
turned by a front face of the glazing, as well as a 
second beam intended to be at least partly returned by 
a rear face of the glazing, with a view to detecting 
foreign substances on the front and/or rear faces of 
the glazing. 

The measuring means are preferably able to dis- 
tinguish respective electromagnetic radiation arising 
from the returns from the first and second beams via 
the front and rear faces. 

The module advantageously includes at least one 
insert equipped with a first reflecting surface oppo- 
site the front face, and with a second reflecting sur- 
face opposite the rear face, and the receiving means 
are configured to receive at least parts of the first 
and second beams, which are reflected respectively by 
the front and rear faces. 

The emitting means preferably include first and 
second sources suitable for emitting the first and sec- 
ond beams respectively, while the receiving means in- 
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elude a sensor for detecting the reflected parts of the 
first and second beams; the first and second sources, 
as well as the sensor, being applied against the same 
face of the glazing. 
5 According to one advantageous, optional charac- 

teristic, the module of the device further includes a 
temperature sensor inserted into the thickness of the 
glazing. 

Advantageously, the module includes a luminous- 
10 flux sensor, especially a solar-flux sensor, inserted 
into the thickness of the glazing. 

The glazing preferably includes a spacer of cho- 
sen thickness, and the module includes a part implanted 
into a thickness of this spacer. 
15 The present invention also envisages vehicle, 

especially automobile, glazing, including, in its 
thickness, an insert of a detection device of the abo- 
vementioned type, or else an insert at least a part of 
the surface of which is intended to be used as a re- 
20 fleeting surface of a detection device of the abovemen- 
tioned type. 

Glazing of this type advantageously comprises 
two substantially transparent panels, which are sub- 
stantially rigid and separated by a substantially 
25 transparent spacer, into which at least a part of the 
module of the abovementioned device is inserted. 

The insert is preferably substantially in con- 
tact with at least one of the panels. 

Glazing of this type may advantageously form the 
30 windscreen of a motor vehicle, or else the rear window 
of this vehicle. 

Other advantages and characteristics of the pre- 
sent invention will emerge on reading the detailed de- 
scription given below by way of example, and the at- 
35 tached drawings, in which: 
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- Figure 1 diagrammatically represents a detec- 
tion device according to the invention including a sen- 
sor module at least partly implanted into the thickness 
of motor-vehicle glazing; 

5 - Figure 2A diagrammatically represents a device 

for detecting a parameter associated with the state of 
the glazing, in particular its degree of humidity 
(droplets of water and misting) on the front and rear 
faces of this glazing, according to a first embodiment; 
10 - Figure 2B represents a variant of the device 

represented in Figure 2A with an insert provided with 
two reflecting surfaces opposite the respective faces 
of the glazing; 

- Figure 3A diagrammatically represents a detec- 
15 tion device according to a second embodiment, with 

emitting means and receiving means implanted into the 
thickness of the glazing; and 

- Figure 3B represents a variant of the device 
represented in Figure 3A with an insert provided with 

20 two reflecting surfaces opposite the respective faces 
of the glazing. 

The detailed description below and the attached 
drawings contain the essence of the elements of a cer- 
tain nature. They could therefore not only serve to 

25 give a better understanding of the present invention, 
but also contribute to its definition, as the case may 
be . 

Referring first of all to Figure 1, a device is 
described for detecting a parameter representative of 

30 the physical state of motor-vehicle glazing 1 of thick- 
ness e. According to present-day techniques for manu- 
facturing glazing, in particular motor-vehicle wind- 
screen and rear window, as appropriate, the glazing 1 
includes a spacer 11 of thickness e' between two sub- 

35 stantially rigid panels 10a and 10b. In the example de- 
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scribed, this glazing, intended to form the windscreen 
of the vehicle, is safety glazing made of laminated ma- 
terial comprising a transparent film of plastic, or 
more particularly of adhesive, forming a spacer 11 be- 
tween two glass panels 10a and 10b. The thickness of 
this spacer film is typically around 0.9 mm. 

The detection device according to the invention 
includes a module 20, at least partly implanted into 
the thickness e of the glazing 1. In the example repre- 
sented in Figure 1, this module 20 is embedded, at 
least partly, into the spacer film 11. 

The module 20 comprises at least one electromag- 
netic sensor, optical in the example described, pref- 
erably in the infrared range. The detection device in- 
cludes a power supply 23, especially for this sensor, 
linked to the module 20 via a connection 21. 

Thus the module, by optical means, detects a pa- 
rameter representative of a state of the glazing 1, 
such as its degree of insolation, its degree of humid- 
ity (drops of rain on the front face AV of the wind- 
screen, or misting on the rear face AR) , or else a de- 
gree of dirtying (dust or other) . As a consequence of 
this detection, the module 20 delivers information via 
the connection 22 to a communications interface 24. 

This communications interface 24, in the example 
described, is linked to an adjusting actuator of equip- 
ment of the motor vehicle. Thus, if the module 20 is 
configured to detect water droplets on the front face 
AV of the windscreen (outside the vehicle) , the commu- 
nications interface 24 transmits information f or _ the 
windscreen wiper system, for the purposes of triggering 
it, as appropriate. If the module 20 detects misting on 
the rear face AR of the windscreen (passenger compart- 
ment side) , the communications interface 24 is linked 
to an actuator for adjusting a heating, ventilation 



WO 00/69692 



PCT/FR00/01353 



- 7 - 



and/or air-conditioning installation, with a view to 
triggering ventilation for demisting of the windscreen. 
In a variant according to which the glazing 1 forms the 
rear window of the vehicle, a communications interface 
24 can be linked to the system for de-icing/de-misting 
of the rear window. 



tect insolation of the windscreen, the communications 
interface 24 is linked to an actuator for adjusting a 
lighting system which the vehicle includes, for example 
in order to initiate night lighting below a light 
threshold detected on the windscreen, as the case may 
be. Moreover, in the context of night driving, if the 
module 20 is configured to detect light originating 
from the headlamps of a vehicle which is following the 
vehicle including the device according to the inven- 
tion, the communications interface 24 is linked to an 
adjusting actuator of a system for shading the rear- 
view mirrors of the vehicle (achieved by a chosen ori- 
entation of crystals which the glazing of the rear-view 
mirrors includes), in order to prevent the driver being 
dazzled . 



represented in Figure 2A, the device including the mod- 
ule 20 is able to detect the presence of drops of water 
G and of misting B on the front AV and rear AR faces of 
a windscreen 1 of a motor vehicle. Such a module is 
then linked via a communications interface 24 with, on 
the one hand, an adjusting actuator of a wiper system 
of the vehicle (drops of water G detected) and, on the 
other hand, with a heating, ventilation and/or air- 
conditioning installation in order to trigger ventila- 
tion of the windscreen (misting B detected) . 

When the panel 10b has misting B on its face AR 
(passenger-compartment side of the vehicle) , the diop- 



Moreover, if 



the 



module 20 is configured to de- 



In a first embodiment of the present invention, 
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tre which the glass of the panel forms with the water 
of the misting becomes different from a usual dioptre 
between the glass of the panel 10b and the surrounding 
air in the passenger compartment. The coefficient of 
reflection of this dioptre is altered (reduced, in 
practice) and, when a beam F2 of predetermined luminous 
intensity is reflected by the face AR of the panel 10b, 
the luminous intensity of the beam F2 after reflection 
varies depending on the quantity of misting present on 
the face AR of the windscreen. 

Likewise, the luminous intensity of a beam Fl, 
after reflection on the front face AV of the wind- 
screen, varies depending on the density of water drop- 
lets G. 

The module 20 of a device for detecting droplets 
of rain and misting on the front and rear faces respec- 
tively of a windscreen, according to the first above- 
mentioned embodiment, includes: 

- a first diode El, emitting a first light beam 
Fl, intended to be reflected by the front face AV of 
the windscreen, 

- a second emitting diode E2, delivering a sec- 
ond light beam F2, intended to be reflected by the rear 
face AR of the windscreen, and 

- a receiving diode R, linked, in the example 
described, to the communications interface 24 . 

In the example described, the incidences of the 
beams Fl and F2 on the front and rear faces of the 
windscreen are above the limit incidence (called Brew- 
ster incidence) for which the beams are practically to- 
tally reflected by the faces of the windscreen, in the 
absence of humidity (misting and water droplets) . In 
contrast, a part of these beams is lost by transmission 
towards the passenger compartment and/or the outside of 
the vehicle, in the presence of drops of water or of 
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- misting on the faces, and the quantity of light re- 
flected and received by the receiving diode R reduces 
with the quantity of water on the windscreen. 

In the embodiment represented in Figure 2A, the 
5 module 20 includes two inserts II and 12 implanted, ac- 
cording to the invention, in the thickness of the wind- 
screen, in particular between the glass panel 10a and 
the spacer film 11, and between the spacer film 11 and 
the glass panel 10b, respectively. In practice, the in- 

10 serts II and 12 are produced in the form of metal 
plates, with a high coefficient of reflection. The re- 
spective outer surfaces SI and S2 of the inserts II and 
12 are in contact with the respective glass panels 10a 
and 10b. The surfaces SI and S2 are reflecting, and 

15 form waveguides with the faces AV and AR of the wind- 
screen . 

Referring to Figure 2, the emitting diode El, 
electroluminescent in the example described, emits a 
beam Fl which undergoes a plurality of reflections be- 

20 tween the surface SI and the front face AV of the wind- 
screen, advantageously in the thickness of the glass 
panel 10a. At least a part of the beam Fl reflected is 
finally detected by the receiving diode R. 

The emitting diode E2, electroluminescent in the 

25 example described, emits a light beam F2 which under- 
goes a plurality of reflections between the reflecting 
surface S2 and the rear face AR of the windscreen. The 
beam F2 is finally detected by the receiving diode R. 

In the embodiment represented in Figure 2B, the 

30 module 20 advantageously includes a single insert II. 
The beam F2 emitted by the diode E2 undergoes a plural- 
ity of reflections between the surface S12 of the in- 
sert II and the face AR of the windscreen. The optical 
indices of the glass panels and of the spacer 11 are 

35 very similar and the measurement of the beam part F2 
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received is practically undisturbed by the slight de- 
flection due to the interface between the spacer 11 and 
the panel 10b. 

Furthermore, the beam Fl, emitted by the diode 
El, undergoes a plurality of reflections between the 
surface Sll of the insert II and the surface AV of the 
glazing . 

In a variant, provision may be made to use, as 
reflecting surface SI and/or S2, an athermal film im- 
planted in the thickness e' of the spacer 11 of certain 
laminated windscreens. Such a film has the initial 
function of filtering radiation, by reflection, espe- 
cially infrared radiation present in sunlight, with a 
view to preventing an undesirable temperature rise in 
the passenger compartment. The emission wavelengths of 
the emitting diodes El and E2 are preferably in the in- 
frared range and the front and rear faces of the wind- 
screen can guide the beams Fl and F2 , by co-operation 
with such a film. In that context, the present inven- 
tion also envisages the use of an athermal film of this 
type, as a reflecting surface of a detection device ac- 
cording to the invention. 

Advantageously, the beams Fl and F2 which the 
emitting diodes El and E2 emit respectively have lumi- 
nous intensities which are modulated in different ways. 
In practice, the luminous intensities of the beams Fl 
and F2 are modulated by square waveforms, of different 
respective frequencies. The detection device advanta- 
geously includes a stage for demodulation on the basis 
of the respective square-wave frequencies, which makes 
it possible to distinguish the luminous intensities 
originating from the reflections on the front face from 
the luminous intensities originating from the reflec- 
tions on the ( rear face of the windscreen. Furthermore, 
such a modulation of the intensity of the beams addi- 
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tionally makes it possible to distinguish these re- 
flected lights from ambient light (sun, light in the 
passenger compartment, etc.). 

The receiving diode R moreover advantageously 
contributes to the detection of ambient light on the 
windscreen (insolation, illumination by the headlights 
of a following vehicle, etc.). 

In practice, predetermined luminous intensities 
of the reflected beams Fl and F2 respectively are de- 
tected in the absence of drops of water and/or of mist- 
ing. By comparison with such predetermined intensities, 
the wiper system and/or the heating, ventilation and 
air-conditioning installation are triggered if a varia- 
tion in the intensities of the reflected beams is de- 
tected. 

In the embodiment represented in Figure 2, the 
emitting diodes El and E2, as well as the receiving di- 
ode R are affixed onto the free surface (rear face AR) 
of the panel 10b, on the vehicle passenger-compartment 
side. 

Referring now to Figure 3A, a second embodiment 
of the present invention is described, in which the 
emitting diodes El and E2 are implanted (embedded, if 
appropriate) in the thickness e' of the spacer film 11; 
The power supply for the electroluminescent diodes El 
and E2 is provided by the connection 21 to these diodes 
which, in the example represented, is also inserted 
into the thickness of the windscreen (between the film 
11 and the panel 10a in the example represented) . 

In the example represented in Figure 3A, the 
module includes two receiving diodes Rl and R2, also 
implanted into the thickness e' of the spacer film 11. 
In a variant, the module may include only one implanted 
receiving diode. According to another variant, this re- 
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ceiving diode can be a fixed to the rear face AR of the 
windscreen, as represented in Figure 2. 

In a variant of the second embodiment of the 
present invention, as represented in Figure 3B, the 
module 20 advantageously includes a single insert II 
provided with two large reflecting surfaces Sll and S12 
opposite the faces AV and AR of the windscreen, forming 
waveguides for the beams Fl and F2 . 

According to one more elaborate embodiment of 
the invention, the detection device furthermore in- 
cludes a temperature sensor advantageously implanted 
into the thickness of the windscreen and configured to 
co-operate with the module 20 for detecting misting on 
the face AR, especially in order to adjust the tempera- 
ture of the air to be blown in for de-misting the wind- 
screen. In this embodiment, the temperature-mode sensor 
is preferably completely implanted into the spacer film 
11, and advantageously in contact with one face of the 
front panel 10a (outside) , so as directly to detect the 
outside temperature of the windscreen, in order to ob- 
tain a direct measurement in terms of temperature, on 
the outside of the windscreen. 

Clearly, the present invention is not limited to 
the embodiment described above by way of example. It 
extends to other variants. 

The device described in the above example advan- 
tageously includes two emitting diodes for detecting 
the presence of drops of water and of misting on the 
front and rear faces of the windscreen 1. In a simpli- 
fied variant of this device, the module 20 includes 
only one emitting diode for detecting the presence of 
misting or of drops of water on the windscreen. 

The emission incidence of the beams Fl and F2 is 
chosen above to be greater than the abovement ioned 
limit incidence, which makes it possible advantageously 
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to recover practically the whole of the beams emitted, 
at the receiving diocle R, in the absence of drops of 
water and/or of misting on the windscreen. Although ad- 
vantageous, such incidences are capable of variants. 

The diodes, in the above example, emit optical 
waves. In a more general way, the module of the device 
includes means for emitting electromagnetic radiation, 
such as optical waves, or else radio-frequency or UHF 
waves, forming an electromagnetic beam capable of un- 
dergoing reflection on one face of the windscreen. More 
generally yet, the device according to the invention 
can be configured to carry out detection by electromag- 
netic means, for example, of radar or other signals. 

It should be noted that the device according to 
the invention is, in a general way, configured so as to 
detect a parameter representative of a state associated 
with a motor vehicle, for example an external tempera- 
ture or temperature in the passenger compartment, inso- 
lation of the vehicle, etc. 

Provision may be made, moreover, to detect the 
presence of dust on the windscreen, for example on the 
basis of a measurement of reflection, of the type de- 
scribed above, from one chosen face of the windscreen. 
For example, a film of nicotine on the face AR of the 
windscreen may contribute to modifying the luminous in- 
tensity of the reflected beam F2, and can thus be de- 
tected by measuring the quantity of light reflected af- 
ter de-misting of the windscreen, as appropriate. 

Furthermore, in the example described above, the 
emitting diodes and the receiving diode or diodes are 
preferably placed on the same rear face AR (passenger 
compartment side) of the windscreen. In a variant, they 
may be placed on different front or rear faces of the 
windscreen . 
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In particular, provision may be made to arrange 
an emitting diode and a receiving diode substantially 
facing one another, or else side by side, if it is de- 
sired, in particular, to detect light returned by the 
windscreen, by diffusion. In this context, the misting 
and/or water droplets detection device according to the 
preferred embodiment of the invention includes means 
for receiving light returned, in a general way, by the 
windscreen, by reflection or else by diffusion. 

It should be noted that the inserts II and 12 
can be dispensed with in the variant of the water- 
droplets and demisting detection device as represented 
in Figure 3A described above. This is because provision 
can be made to make each of the beams Fl and F2 undergo 
only a single reflection before being detected by the 
receiving diode or diodes Rl and R2 . In particular, in 
the variant according to which the emitting diodes El 
and E2 are implanted into the thickness of the' wind- 
screen, provision can be made to arrange these diodes 
opposite the respective faces of the windscreen, and to 
have them surrounded, with the receiving diode or di- 
odes, with a substantially opaque film in such a way 
that they illuminate substantially only the respective 
front and rear faces. 

Needless to say, in the further developed em- 
bodiment described above, the sensor provided can de- 
tect any other parameter than just temperature. An out- 
side-airspeed sensor may be provided, for example, for 
modeling, regulation and/or compensation of ventilation 
in the passenger compartment, for example. 

The present invention also envisages a device 
for detection of illumination of the windscreen, espe- 
cially by insolation. In one application to detection 
of this type, the module 20 includes an optical sensor 
implanted in the windscreen, preferably, in contact 
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with the panel 10a forming its front face, in order di- 
rectly to detect light on the windscreen. 

The heterogeneous structure of the glazing 1 
(spacer 11 between two panels 10a and 10b) is described 
above by way of example. In a variant, the glazing is 
produced in a solid material, while a sensor module is 
at least partly cast into its thickness. 

The invention applies, moreover, to glazing 
formed by a stack of successive glass panels, alternat- 
ing with transparent films. In order, for example, to 
detect a parameter representative of the state associ- 
ated with the outer surface AV of the glazing, such as 
its temperature or water droplets, provision may be 
made to implant a sensor or a reflecting surface 
against the rear face (film side) of the panel which is 
in contact with the outside of the vehicle. 



